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Annual medical mxmeys of the Marshallese Islanders were carried out in
March 1959 and March 1960, 5 and 6 years after their accidental exposure
to the fallout from the weapon exploded at Bfkinl lkrch 1, 1954. Ihwlng
the 1959 survey 76 exposedlpersons, Includ@ their children, and 166
unexposed Rongelap people, who served as a comparison population, were
examfned. In addition, groups of children at Utirik, Ma$n-o, and
Kwajalein Atolls were exzdned as controls for the growth and ilevelo~ent

I studies on the e~sed Rongelap children. The l@ survey was brief,
orilythe exposed people being examined.

As a result of their exposure in 195k, many of the Rongelap people had
experienced early qqtoms related to the gastrointestinal tract and
beta burns of the skin along with spotty epilation. Later they showed
depression of their peripheral blood elments commen~te with the
cticuhted doses of gamma radiat~on (175r to 64 people and 69r to 18
peop:e). In addition, radlochemical.ana@es of urine”samples iticated
that they had acquired fractional body bumlens of certain radlonuclides.
~sp$te these evidences of exposure, acute radiation sickness did not
develop in the people and there were no deaths t~en.(or’subsequently)
that could be assigned to their radiation exposure. W specific therapy
was given. Recovery of the ~eripheral blood elements, particularly the
lymphocytes and platelets, proceeded gradually over the ensuing years.
me beta burns, which appeared about two weeks after exposure, were,
for the most part, superficial.in nature and healed in several weeks;
only a few lesions persisted and these were not iMsabling in any way.
me hair regrew nomally, beginning about three months after e-sure.
‘I@einternally absorbed radlonuclides caused no known acute effects and
w$re rapidly excreted so that bare

3
detectable activity was found a

yqxr or two later, except ng the Sr O ad CS137 isotopes present h the
tgsneral population and Zn 5.

tie 5- and 6-year post-exposure surveys were aimed pfiari~ at
en%luating the general medical status of the people in comparison with
the unexposed control population, particularly as to slowly developing
radiation effects.

Medical histories of the people during 1958 tm 1960 were essentially
uneventful; no special disease occurred and there were no significant
differences In mortality rates. Four deaths have occurred in the expmed
people since exposure giving a mortality rate of 8.1 per K)(M poptition,
compared with 8.3 per 1~ for the control population and 6.8 for the
MrsW Isknds as a whole. The birth rate in the exposed group over
the past six years indicates no noticeable chnge in fertility. The 24
births represent a rate of k8 per 100Q population, compared with 62 per
1000 for the control population and 37.3 for the *sW Islands (1957
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Physical examinations ehoved both the
generally in a state of gocd health.

C!~OiSed ~d UD?XCpOBd ~Oph b be
No conditions vere seen that could

bq directly reletti to radlatlon effectu. !l’heipcidence of various
minor disorders in both adults and chlMren vas about the same in the
erpmecl and ~eXpOBed groups.

In connection vith ~ ovth and development studies in ‘the six-year
chronolq@cal age group, three boys and one girl out of five boys ana tvo
@rls In the exposdl group exhibited significantly retarded skeletal
maturation as $ilged by x-ray examination, but the over-all group sizes
are too mmll to varrant interpretation.

&.cadiovagcul.ar survey of the adults showed no outst’andlngdifferences
between the e~osed and une~osed groups.

An &t&itis survey showed no real differences between the exposed and
the unexposed people; the incidence is about the sme as that seen in
American populations.

An ophthalmologicalsurrey demonstrated no differences betveen the eqxxed
and unexposed groups except possibly a slightly gr-eaterincidence of
corneal hy-pertrophyand scars in the exposed group.

A dental survey shoved no significant differences in either cti.es rate
o? incidence of periodontaldisease bet,yeenexposed and unexposed groups.
Radiation exposure appears not to have affected dentition in the
exposed children.

‘l&elate effects of radtat,$oriare difficult to assess as they are those
a6sociat@ with norma3 ageing (skin looseness, elasticity, and senile

-es; iiPeJ@3 of tbe kir ~db~ding; loss of accommodation,reduced
tisual acuity, and arcus Eenilis; reduced hearing; ctiovascula,r
changes including blood pressure and degrees of peripheral and retinal
arteriosclerosis; retrogras~ion of neuromusctir function and hand
strength -weremeasured or estimted on a O to 4 + scale). Coziyarisonof
these measur~ents in exposed and unexposed indltiduals -of the ssme age
groups revealed no clear dlffemences.

One cbse of cancer developsd in ths expos~ group five years ~er
exyosure, but this is too soon, it is believed, to be ~lated to radiation
exposure. Eukemia surveys including physical findings, studie~ of vhite
cell counts and typesz alkallne phoSph&taEe staining, and basophil counts
shoved no evidence of leukemia or leukemic tendency.

G&etic effecte have not been specifically studl~ because of the sukU
number of people involved. However, no apparent radiation-induced
genetic chmges have been detected on rautine physical e~nation in
the first-generation children of exposed parrots.



.

. ..

The
the

(,-
‘i k“-3- -

Immatological surveys continue to show conside~ble fluctuation
year-to-year mean levels of leukocytes in both the expcmed and

unexpmed groups. !llk-emean kukocyte level of the exposed group showed
a decrease at the 1960 sumey compared to 1959 (no un&ose~ pe&le were
examined). The reasons for these f’luctuatloneare not apparent. At
five years post-exposure (1959), the exposed people.still had mean
yhtelet levels 10 to 15$ below those of the unexposed group, but in
1960 the @uphocyte levels for the first time equaled those of the
unexposeilgroup. The mean ezythrocyte levels were slightly lower in
the exposes people but a general anaic tendency exists in all
Marshallese, both exposed and unexposed. The fact that some of the
blood elements in the exposed group have not yet returned to the
l~els of the unexposed group raises the possibility that a residual
radiation effect on the bone marrow persists, but other, not tiedlately
ayyrent, factors may be involved.

%dionucltde body Mrdens of CS13’?,Zn6S and Sr9°-were evahatedby
measurement in a whole-body counter or by estimation from radiochemical
apalyses of the urine. !lWmeanbodybtiens for 1959 were: CS137 =
o.57ec; ti65 = 0.~4c; and E&go = 6.ONC. !I%ebodyburdens of M65
and Sr90 continue to rise but at decreasing rates, whereas the level for
Cslfl appears to have reached eq@librium and now to be diminishing. “’
~ttle or none of the body btiens of the exposed group appear to be
due to the initial exposure, since at present there is little difference
bitween the levels of the exposedand unexposed populations Iiting on
R&gelap Island. This maybe e~laimdby the fact that additional
w&apon tests held In the area have deposit~ additional fission
yroducts into the emchpnment, and the fact tht jcertainstaples of
diet are imported and, hence, the people are not LLving in a “closed
etironment .“ Consequently, it may never be possible to,eq@te body
b@ens utth environmental contaminations. In any case, the”body
b@e~.are now and will be of small significance in-terms of “Wation
ILazalds●

Judging froxn the Japanese populations being studi~by the Atomic %mb
Casualty Commission at ELrostia and N%asaki,, the ne~ five years will
be the critical.period for the development of leukemia in the
Nsrshallese. Since animal experiments indicate that still other late
effects -V occur in mm such as precxtw-e ageing, shortening of 13fe
span, increase in degenerative diseases, genetic changes, etc.,
continued careful examination of these popiLatio& is in Ofier; all
effects skuld be documented and therapeutic proce-du=s instituted.
wherever pssible, should such effects develop. ~addition, the
relation of the envirmmental contamination on Rongelap to the body
burdens of radionuclldes of the people living there, imperfect though
it is, WaITam ts dose &tidy.

The Unii.edT&tions Scientific Committez on the Etfecta of Atomic
I&diat.ionsnow reviews these yearly surreys.


